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(57) ABSTRACT

A method of manufacturing a CMOS device which can
prevent latch-up and easily apply to high mtegration device
by completely 1solating a N well and a P well 1n the back side
of a substrate, 1s disclosed. A method of manufacturing a
CMOS device according to the present invention, includes
the steps of: providing a semiconductor having a back side
and a front side, and including a N well and a P well formed
therein respectively, a NMOS ftransistor formed on the P
well, a PMOS transistor formed on the N well; etching the
back side of the substrate along the PN junction portions of
the N well and the P well to the front side of the substrate,
thereby forming trenches; and, forming an insulating layer
on the back side of the substrate to fill the trenches, thereby
1solating the P well and the N well. Furthermore, a method
of manufacturing a CMOS device according to the present
invention, further includes the steps of: etching the 1nsulat-
ing layer to expose portions of the P well and N well, thereby
forming contact holes; forming a metal layer on the 1nsu-
lating layer to {ill the contact holes; and patterning the metal
layer to form an interconnection line.

4 Claims, 4 Drawing Sheets
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METHOD OF MANUFACTURING CMOS
DEVICE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mnvention relates to a method of manufactur-
ing a semiconductor device, and more particularly to a
method of manufacturing a CMOS device capable of 1so0-
lating a N well and a P well 1in back side of a substrate.

2. Description of the Related Art

A complementary metal oxide semiconductor(CMOS)
device has a combination structure of a N-channel MOS

(NMOS) transistor and a P-channel MOS(PMOS) transistor.
This CMOS device has the advantage of a low power
consumption compared with a single device such as a
NMOS or a PMOS ftransistor, since DC voltage between
power supply terminals 1s very low. Therefore, the CMOS
device 1s appropriated for low power, high speed and high
integration devices.

When manufacturing the CMOS device, for forming
NMOS and PMOS transistors respectively, a N well and a P
well are necessarily formed. Furthermore, the N well and the
P well are 1solated by PN junction.

However, in the above CMOS device, a parasitic thyristor
exists due to PNPN junction. Therefore, 1n case voltage 1s
extremely applied to an input terminal of the CMOS device
due to noise of power supply voltage, the parasitic thyristor
1s turned-on. As a result, current extremely flows in the

CMOS device, so that the CMOS device 1s broken. This
occurrence 1s “latch-up”.

SUMMARY OF THE INVENTION

It 1s therefore an object of the present invention to provide
a method of manufacturing a CMOS device which can
prevent latch-up and easily apply to high integration device
by completely 1solating a N well and a P well in the back side
of a substrate, for solving the problems in the conventional
art.

To accomplish this above object, a method of manufac-
turing a CMOS device according to the present invention,
includes the steps of: providing a semiconductor having a
back side and a front side, and including a N well and a P
well formed therein respectively, a NMOS transistor formed
on the P well, a PMOS transistor formed on the N well;
ctching the back side of the substrate along the PN junction
portions of the N well and the P well to the front side of the
substrate, thereby forming trenches; and forming an 1nsu-
lating layer on the back side of the substrate to fill the
trenches, thereby 1solating the P well and the N well.

Furthermore, a method of manufacturing a CMOS device
according to the present invention, further includes the steps
of: etching the 1nsulating layer to expose the P well and the
N well, thereby forming contact holes; forming a metal layer
on the insulating layer to fill the contact holes; and pattern-
ing the metal layer to form an interconnection line.

Additional object, advantages and novel features of the
invention will be set forth in part in the description which
follows, and 1n part will become apparent to those skilled in
the art upon examination of the following or may be learned
by practice of the invention. The objects and advantages of
the invention may be realized and attained by means of the
instrumentalities and combinations particularly pointed out
in the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A to 1B are cross sectional views describing a
method of manufacturing a CMOS device according to one
embodiment of the present invention.
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FIG. 2 1s a cross sectional view describing a method of
forming a metal layer of the CMOS device shown in FIG. 1A
to FIG. 1B.

FIG. 3A, 3B, and 3C are cross sectional views describing,
a method of manufacturing a CMOS device according to the
other embodiment of the present 1nvention.

FIG. 4 15 a cross sectional view describing a method of
forming a metal layer of the CMOS device shown m FIG.

3A, 3B, and 3C.

DETAILED DESCRIPTION OF THE
INVENTION

Heremnafter, preferred embodiments of the present mnven-
tion will be explained with reference to accompanying
drawings.

FIG. 1A and FIG. 1B are cross sectional views describing
a method of manufacturing a CMOS device according to one
embodiment of the present invention.

Referring to FIG. 1A, a semiconductor substrate 100
having a back side 1004 and a front side 1005 1s provided.
AP well 10 and a N well 20 are formed 1n the substrate 100,
respectively. In the front side 1005 of the substrate 100, a
NMOS ftransistor NM 1s formed on the P well 10 and a
PMOS transistor PM 1s formed on the N well 20. An
isolation layer formed between the NMOS and PMOS
transistors PM and NM 1n a conventional CMOS device 1s
not required, because a trench which will be formed later can
be served as an 1solation layer.

Referring to FIG. 1B, 1 the back side 100a of the
substrate 100, the substrate 100 along the PN junctions is
ctched to the front side 1005, thereby forming trenches.
Thereafter, an insulating layer 110 1s formed on the back side
100a of the substrate 100, so as to {ill the trenches, thereby
1solating the P well 10 and the N well 20.

Referring to FIG. 2, after forming the msulating layer 110
(refer to FIG. 1B), the insulating layer 110 is etched to
expose portions of the P well 10, thereby forming contact
holes. Next, a metal layer 1s deposited on the msulating layer
110 to f1ll the contact holes. The metal layer 1s then patterned
to form an interconnection line 200.

As described above, the interconnection line 200 1s
formed on the back side 1004 of the substrate 100, so that
a process of forming a interconnection line can be ecasily
performed.

FIG. 3A, 3B, and 3C are cross sectional views describing
a method of manufacturing a CMOS device according to one
embodiment of the present invention. The reference num-
bers corresponding to the same portions in the drawings will
be used identically.

Referring to FIG. 3A, a semiconductor substrate 100
having a back side 1004 and a front side 1005 1s provided.
AP well 10 and a N well 20 are formed 1n the substrate 100,
respectively. In the front side 1005 of the substrate 100, a
NMOS ftransistor NM 1s formed on the P well 10 and a
PMOS transistor PM 1s formed on the N well 20. An
1solation layer 30 1s formed between the NMOS and PMOS
transistors PM and NM.

Referring to FIG. 3B, the back side 1004 of the substrate

100 1s etched by back-side etching so as to expose PN

junction portions on between the P well 10 and the N well
20.

Referring to FIG. 3C, i the back side 100a of the

substrate 100, the exposed PN junction portions are etched
to expose the 1solation layer 30, thereby forming trenches.
Thereafter, an insulating layer 110 1s formed on the back side
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1004 of the substrate 100 so as to fill the trenches, thereby
1solating the P well 10 and the N well 20.

Referring to FIG. 4, after forming the insulating layer 110
(refer to FIG. 3C), the insulating layer 110 is etched to
expose portions of the P well 10, thereby forming contact
holes. Next, a metal layer 1s deposited on the msulating layer
110 to 111l the contact holes. The metal layer 1s then patterned
to form an interconnection line 200.

According to the above embodiments, the back side 1004
of the substrate 100 1s etched, and the trenches are formed
in the PN junction portions, respectively. The trenches are
then filled with the insulating layer 110, to 1solate the P well
10 and the N well, thereby substantially preventing latch-up

in a CMOS device.

As described above, the interconnection line 200 1s
formed on the back side 100a of the substrate 100, so that
a process of forming a interconnection line can be easily
performed.

While a P well and a N well are 1solated by an insulating
layer on the back side of a substrate when manufacturing a
bulk device as these embodiments, active regions can be
1solated by an 1nsulating layer on the back side of a substrate
when manufacturing a silicon on insulator(SOI) device.

According to the present invention, a N well and a P well
are 1solated by an insulating layer on the back side of a
substrate, after manufacturing a CMOS device. Therefore,
latch-up 1s effectively prevented in the CMOS device,
thereby reducing leakage current. As a result, the properties
of the CMOS device are improved.

Although the preferred embodiment of this invention has
been disclosed for 1llustrative purpose, those skilled 1n the
art 11l appreciate that various modifications, additions and
substitutions are possible, without departing from the scope
and spirit of the invention as described 1n the accompanying
claims.

What 1s claimed 1s:

1. A method of manufacturing a CMOS device, compris-
ing the steps of:

providing a semiconductor having a back side and a front
side, and including a N well and a P well formed therein
respectively, a NMOS transistor formed on the P well,
a PMOS transistor formed on the N well;
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ctching the back side of the substrate along the PN
junction portions of the N well and the P well to the
front side of the substrate, thereby forming trenches;
and,

forming an 1insulating layer on the back side of the

substrate to 1ill the trenches, thereby 1solating the P well
and the N well.

2. The method according to claim 1, further comprising
the steps of:

ctching the insulating layer to expose portions of the P
well and N well, thereby forming contact holes;

forming a metal layer on the insulating layer to fill the
contact holes; and

patterning the metal layer to form an interconnection line.
3. A method of manufacturing a CMOS device, compris-
ing the steps of:

providing a semiconductor having a back side and a front
side, and 1including a N well and a P well formed therein
respectively, a NMOS transistor formed on the P well,
a PMOS transistor formed on the N well, and an
1solation layer formed between the NMOS and PMOS

transistors;

ctching the back side of the substrate to expose PN
junction portions between the N well and the P well by
back side etching;

ctching the exposed PN junction portions to expose the
1solation layer, thereby forming trenches; and

forming an insulating layer on the back side of the
substrate to fill the trenches, thereby 1solating the P well
and the N well.
4. The method according to claim 3, further comprising
the steps of:

ctching the insulating layer to expose portions of the P
well and N well, thereby forming contact holes;

forming a metal layer on the insulating layer to {ill the
contact holes; and

patterning the metal layer to form an interconnection line.
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